Isolation and analysis of cell wall components from Streptococcus pneumoniae.
The complex and heterogeneous cell wall of the pathogenic bacterium Streptococcus pneumoniae is composed of peptidoglycan and a covalently attached wall teichoic acid. The net-like peptidoglycan is formed by glycan chains that are crosslinked by short peptides. We have developed a method to purify the glycan chains, and we show that they are longer than approximately 25 disaccharide units. From purified peptidoglycan, we released 50 muropeptides that differ in the length of their peptides (tri-, tetra-, or pentapeptides with or without mono- or dipeptide branch), the degree of peptide crosslinking (monomer, dimer, or trimer), and the presence of modifications in the glycan chains (N-deacetylation, O-acetylation, or lack of GlcNAc or GlcNAc-MurNAc) or peptides (glutamic acid instead of glutamine). We also established a method to isolate wall teichoic acid chains and show that the most abundant chains have 6 or 7 repeating units. Finally, we obtained solid-state nuclear magnetic resonance spectra of whole insoluble cell walls. These novel tools will help to characterize mutant strains, cell wall-modifying enzymes, and protein-cell wall interactions.